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^) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
($7) Abstract 

FIELD: expanding shaped tubes devk:es such as shut-off gates, stem suspension devices, filters 
mounted In wefl, SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 In Its 
tower portion. Three rolling members are mounted vmOx supporting units 8. 9 In recesses 6, 7 of 
bo<i^ wall -I. Supfwrting units 8 of two rolling menibers ore mounted in the above mentioned recesses 
stalioziaiy; supporting unit 9 of rolling member 12 Is mounted with possibHtty of radial extension 
out of recess 7. Movable supporting unit Is in the form of two cocenlric one rdaltve to another 
cylinders 13, 14. Cylinder 13 with larger diameter Is sealed relative to body wall, while cylinder 
14 wUh less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quaUty and rdlabUlQr of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameier. 2 ct 4 dwg 
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(54) BAHbUOBKA fj^flfi PASBAJIbL^OBblBAHUH YCTPOilCTB M3 nPO^HJlbHbOC TPVB 
(57) Abstract; 

McnojibaoBaime: jjjisi p^BajryaflBtitBaHm ycrpoiicTB wa npot^sinfaHbix Tpy6 (nepexpfatBaTen«ii, iK^eecoK 
XBOCXVOMKOD. 4)iint>TpoB H T.^-). ycTaHaanHBacMWX a cKsaxiiHe. Cynmocxt ii3o6peTeuHH: BaixbiipBKa 
ooAcp«HT Kopnyc (K) 1 c i^eirrpanbHbiu RaHanoM 4. b HHXHefi Macro Koroporo ycraHOBncH mvyufip 5. B 
CTCHKC K BbinonHCHbi yiviyfincHHH 6 m 7. b Koropux c noMon^iEo onop 8 H 9 ycTanoBncHbi xpH BajifaiiyBomHX 
ajiCMCHTa (B3). OpiraeM onopbt 8 j^syx 83 ycraHoancHbi a yrjiyfineHMHX 6 K HenoABiiXHO» a onopa 9 B9 12 - c 
B03uo7KHO(rrbiO pa^^ManbHOPo Bbi^EnuKCHHH K3 yrviy^JieHMH 7. no;^BK«Ma« onopa BbEnoTOfCHa b bh^c ;^oyx 
3KcmeHTpiraHbtx oTiiocHTejifaHo flpyr fspyrsi ufsimappoB (U) 13 m 14. XlpnucM U 13 c 6Q7ibiiiuM ^^auerpoM 
ynnoTHCH oTHocKTejibHo CTCHKH Kopiiyca 1. a U. 14 c MeHbiimKC ^HaMCTpoM Bbtcrynacr e ueHTpanbiOsai 
Kauan 4 K m Mweex KaHanbt. coo6nxaiom^e u<eaTpanbUbi& Kauan 4 c nmpaaniwcecKOH Ka&iepou 18. 
o6pa30BaHHofi CTCHKaiiAc yrjiy6n€HHH 7 m ropqiCBbiMH noBcpxHOCTfiMH U 13 h 14 nq^omsHoft onopbi 9. TaKOC 
KOHCTpyKTBBHoc BbmojiHCBHe Bajibi^oBKii o6ccnemiBacT i^exib - noBbnncHHC Ka^ocTBa r Ha^cTiCHOCTtf 
ycraHOBiai ycrpoficro ira npo^nnfaKbix Tpy6. a tortkc noBbimcHHe pa6oTOcnoco6HocTO caMpft eanbiipBKH it 
eo3MO}KiiocTb pacnnipeniffi ^^anasoHa pa6ox<ero ;](HaMeTpa. 1 3. n. ^Jibi. 4 vm. 
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Description (OaacaiiHc H3o6pcxcHiE5i|: 



ll90^iCTcmie oTHOCMTcn K odnacTfi 6ypeHii5i u xamtranbHoro pcuotira iie^THiibtx u raoosbuc csBaHUSi h 
npci^HasHaMCHO. B vacTHocm, pjisi paoBanbuoobiBaHiiH ycrpoflCTB vs3 npo^mmaHbix Tpy6, ycTaHaBnimacMbix 
B CKBaxKBc npH vnojuuifm ooh ocnomHetooi. aoaiiHKaiomKX d npoueoce 6ypeHHR CKBaKiiH h npH 
BoccTaHoeneuHu rcpMcru^ocm o6caj^Hbix rojioiiu. 

HsaecTHa oajuAspeRa. /ym paDBanbiipBbtBauuH ycrpoitcTB m npo^wibsshix Tpy6, Go;^q)saii;aH Kopoyc. 
npsicnocodncHHbfii f^nsi coe^^imcHUH c rohohhom 6ypHnbHbix Tpy6. c mcHTpajibHbiM KananoM h 
yrjiy6neiiiinMH b crcHKe. b Koropboc ycraHOBncubi c noMon^aio onop rpn Banbi^yraioHX ancMCHTa. 

H^ocrancoM yroro ycrpoitCTBa jmnHcrcH to. wo Bamiuyiomue sJicucuTbi npu pajBanbupPbmaHim Tpy6bi 
noA mc&CTTBiKM ynpyroro sneutuTSi nocronHHo HaxoAHTCH b oahom nonoKCHrai. IToaToiiy npH 
Hco6xo;^HMOCTM CHtTSHTb pa/^a/ibHbK HarpysKK Ha irpo^mibRbiSi ncpcRpbiBaTcm* npw cro ycranoGKe e 
CRBajKiDie, Hanpvodep, npu peMonrc noBpcjKAciuDf o6caAHO& KonoHHbi b ety^e u^cjicboh ncp^paufm, j^^HHan 
BajiujpBKa HOipiiMCiOQifa* nocKOJibKy na-aa HeBooMOKHOcm ctousemm p^nnanbHOM HarpysKB ua o6canHyio 
KonouHy npOHCXOiHBT ee AanbHeraiiee paapymcHHC. 

3^a^eM M3o6peTCHWfl smnficTcsi noBbnucHMe Ka^ecTBa ii us^ciKHOcnrtt ycraHOBKii ycrpoiicToa lo 
npCM^HjibHboc Tpy6» ycTaHaariKBaekCbix b CKsa^KHue npH KoojiHu^ni 30h ocno^KHCHUfi, eooHifKaioiiQix b 
npoAeoce 6ypeniui cKBasHH, h npH BoocTaHOBneHmf repMenftofocm o6cap[Hb{x kojiohh, a xaiuse noBbimeiine 
HaAC^KHOcm B pa6oTocnooo6HocTM eanuipBKif b o6ccnc«<eHBe bosmojkuoctb pacmifpcuifH jo^HanaooBa 
I>a6o«iero ^naMerpa 6e3 mueaeam Anauerpa KOpnyca AaHHoro TunopasMcpa cauofi BanbqpBiai. 

TcxHiraecKim peoyjibxaT /^oemraercH tcm, mto b Da/ibuoBKc firui paoBanbi;oBb(BaHHH ycTpoiicTB bo 
npo^BTTbHbtx Tpy6. ooAep7fiam.eB Kopnyc, npBcnocodneHKbiu co^rmhchmk c kojiohhou 6ypBnbHijix Tpy6, c 
iXjCHTpanbiiboi KaHa/iou b yvnytncHumM b creHRc, b Koropbix ycraHOBneubi c noMOimbiO onop TpB 
Ba/it3i^yE)a9tx ancMCHxa, onopa o^Boro Bajibnyiotmero sjicMCHTa ycraBoaneHa b yrjiy€ineHMH Kopnyca c 

BOaiifOMLHOCTtdO pa^BaJltiHOPO BtslABllUKCBBB B3 HCTO. Pa^KanbHO nOABBSKaH onopa Bt^ABBKBOrO 

Bajujoytomfiro dneMcirra mohcct 6biTb BboiajiHeHa b bha^ A^y^ A^aMcrpanbHo pasHOBCjiHKioc i^uiiiBApoB, 
SKcmeBTpmubix othocutcjuiUO APy^ ppyreL, npuMeM ujuubiap onopbi c 6ojibnnxu A^aMerpoM ynnoTBcii 
oTHOCHTCJibHO Kopiiyca H oGpaaycT co crcHKaMM ymy6ncHHH rfvu>aBnimecKyio KaMcpy, ooo6a;cHHyio c cro 
UCRTpanbHbac KaHanoM. 

Ha 4»Br'* 1 Bp^crraancB o6a]>fB bba BajibBpBKB; na ^vir. 2 pa3pc3 A- A Ba ^wr. 1; na <^Br. 3 pa3pe3 B-B na 
^KT, 1; Ha ^BP. 4 o6caABaH KonoBHa c ycraBOBneBHbiM Bpo^nnbBbiM ncpeRpbtBaxeneM c bomobimo 
onHCbiBaeMOH Banbi;oBKB. 

BajibEi;oBKa jsjm pasBajibqpebtBaHBH ycrpoiicTB h3 npo4)n7iu{bix Tpy6 coACpHnrr KOpnyc 1 c pe3b6oii 2 
npuooefffioKsnxsi ee k kobobhc 6ypioibBbuc Tpy6 3 h BjCBTpajibBBKVi KaBanovi 4, b bbtkhcb ^acm Koxoporo 
ycraTOBneu urryucp 5. B crcHKe KopByca 1 BboiojnieBki yrjiy6neHBH 6 b 7. b Koropbix c no&^omjbio oBop 8 b 9 
ycraHOBneubt Bajibqyionme sjie&^eurbi 10. 11. 12. npBueM onopbc 6 A^yx Ba^ibjoyioaw sJicMeifroB 10 u U 
ycTaHOBJieHbi b ynnyOncmrax 6 HenoABBmMo. a onopa 9 aanbi^yioiBero ajieuenra 12 c aoaiiMHCHOCTbio 
pa^anfaHoro Bb^iBMxeHixfi h3 yr/iy6ineHH5i 7. no^BBSKHasi onopa 9 Banbi^yion^^ aneifeHTa 12 BboionHCKa b 
BiV^e AByx SKCt^cHTpimHbix OTHocHTcnuioro APy^ ffPy^ U KAMzg^poB 13 H 14, HMcionvoc pasHbte pjsBMcrphA. 
Xlpisntu mavsamp 13 c toifaimiif j^aMerpoM yiinoTHeH OTHocRTcnfaRo creiiKH Kopnyca 1 c nouoiqbio 
ynnoTHCHiui IS. a ufiaaaspp 14 c MeHbomM AMaMcrpOM Biiicrrynaer b ufm^anuobtA saHajx 4 KOpnyca 1 Mq>e3 
OTBepcTue 16. BbmonHCHBoe a creHKc. h Mueer KaHanbi 17. coo6ii^aioa9ie meiiTpanutbdi RaHan 4 Kopnyca 1 c 
rmQ>aBnicHecKoii Kauqxkfi 18, odpasoBaHuou creusaMM oTBCpcruH 16. yrny^wm 7 b Kopi^ce i u 
TopAjCBbtMB noeepxHOCTSiMH upjiHHAPOB 13 H 14 nfl^BHiEuiofi onopbi 9. 

Pa6Qrra sanbupBKH nosKamcTcn Ha npKMcpe BoocraHOBncHKH rcpucrtraHocrn o6ca^oft KonoHKbt npu 
.o^aooaaHMM b HeB TpeBijnHbi. 

B 3otie 19 napymeRKfi repMenmnocm o6caAHOii Konoimbi 20 npcppafamtrnMo ycTaHaansiBaioT 
ncpespbiBarenb 21 m3 npo^KiifaUbixTpy6. nyxeu pacumpCHiiB ero AaaneKsieM jsHnEocnt. SarcM Ha KonouHe 
6ypHnbHbix Tpy6 3 Buyrpb iKpcKpbiBaTcnn onycKanr BanbupsKy h BpaimcHBcu. c nqAaMcfi bhms Konoioibi 
6ypHniaBi3ix Tpy6 3. HaMMHaioT pasoajibBpebcsaTb npo^ttvibicjbic Tpy6bi BepeKpuBarrenH 21 c OjABOBpeikieHHOfi 
npoMbiBKoA xcHAKOCTbK). saKawBacMOft b Tpy6w boa a^^^^^^^^m. Hpw aroii, 6 ucHTpanbHOM Kanane 4 
KopByca 1, 6naroAapB HanMMBio Biryucpa 5, jo^bbjichi/ic jrbakoctu Bospacraer H. eoaf(cucrrByfi Hcpcn 
oTDcpcnie 16 b creBKc KOpByca 1 b Kaiianbi 17 b amuoiApe 14 boabujkhou onopbi 9 Ha TOpueBbie noBepxuocru 
BBinniApoD 13 b 14. BtJABSB^aeT BaBbi^yramMw d/icmcbx 12 b3 yrjiy6jicnHB 7 KOpnyca j^o ynopa b crcHKy 
nepCKpbBsaTCJm 21. Oahobpcmcbuo bcbuabbmuiwc Banbi^yiouf^ie ajicMciiTbi 10 h 11 TaaAC ynHpaHxrcJi b 
CTCHKy nq^eKpbiBaxcAB. na/iee. Bajibi^yiouiBe ajieMCHTbi boa fitHcrreMCU coaAaHHoif paA^ajibHoii Harpy3KM. 
BpoKarbiaa^ict* no oiiyTpeiaieM noocpXKOCTM npcx^unbiiibix Tpy6. paoBaBbBpsuBaiox mx m bjiottho 
npBxarbioaioT k CTCiiKc o6c^aik}B kqbobibii 20. llpB boaxoac k oobc 19 BapyiucBMB rcpMCTB«<HOCTM o6c£y^iioB 
KonoBHbT 20 Aanncioic npOMbiooMifoif tsbakoctb oatxcaxrr ao uxoiBManbHoro. npn KoropoM hc npoKCXC^ur 



Bb ^ m m ien n CT paAtfajTuio-nonBiDsnoro Banbi^yKKiicro axicMOiTa 12 VS3 Kopnyca 1. u paaeanuipDbiBaiiife 
npo<l>»nbUbix Tpy6 ocflyr ao o6pa30Baiaui uxnaatajibuoro AKa^erpa f\Byusi Chi tmmnm HCQUABUHOibiMH 
BdJUJjyvauQSUxi aneMCHTaMn 10 n 11 n Bbg^etfraioai^ccn sjicmchtobi 12» Eory^a ou iiaxoAHTcn d hcxoahom. ue 
BMABHHyroM nojioHccHMM. ripii 3T0M pc3b6oowe cocAHiieHiin npo4>HnbHbix Tpy6 nepcKpwBaTemi 21 TaKXce 
pacimfpniOTcn ao BHyrpcHHcro A^aMcrpa npo^nnbHbix Tpy6, o6pa3ycMoro irpw wx pasBanbiipobioaHHU b 
30Ke Hapynjomn. mto crauRacr ao KOODiKfanbHofi eejunanibi a^^ckhc Ha crcHKy oScapfioH Konoiouji 20 a 

30HC 19 HapymCHMH CC rq>MCTMMHOCTM. 

Ilocjie vpoxomp^Qosn ^ouu 19 iiapyineimn repuetuMHOcni. r^e onacMOCTb paapymemiH o6caAHOu KonoHHbi 
OTcyrcTBycT. BHOBb noAHMMaxrr p^aLWiaoK. npoMbCDOMHofi juvikoctii m paasanbi^oebi Bamf c ncpcKptsiBaTCJiH 
BCflyr no TCXHOiiorMM, onncaHHoft Bbmic 

do o&OHHaHsixi pa3BanbajOGUBaHHH KonoHHy OypunbHbcx Tpy6 3 c eantaUpOKOu noAHxiMaioT m CKeaxKiifai. 



Clatms (<DopMyjia H3o6pca>cniui|: 



1. BaiXbiipoKa /vi>i pa30a/u>u,OBt>iBamm ycrpomrre 113 npo<])timtUL>uc Tpy6. co;^epmaxx^an KOpoyc. 
npncnoootimcHHbiii fljui cocj^khckua c RonoKHOfl 6ypiuibHbix Tpy6. c ucHTpanbbHbiM KaHanou m 
yrnydncHXHMM b crcHKe, b Koropbix ycraiiooneiiu c noMomuio onop rpM Banu^yiomnx aneMeHxa. 
omiraaioD^aHCfi tcm. hto onopa oA;uoro aajuo^yioaiiero anciyfcuTa ycrauoancHa b yrny6jieuuu Kopayca c 
eo3K{0}KiiocTbio pa/^aiibHoro bi>i/^bidkchhh h3 Hero. 

2. BanbuoBRa no n. 1. cmniMaioix^aiiCH tcm» hto p2^HanbRo tv^sa/usHasi onopa Bbqipumaaro Banbt^yioimero 
ancMCHTa BbamnHcna a Bssfffi Aoyx aMerpaniiHo pasHOBcnniaix umuuv^poB, aKo^ciiTpinHbix oTHocHTcnbHo 
Apyi^ ;Q>yra, npmeM q^uisii^ onopbi c 6aJiuiDiM ppraMerpoM yiuiormeH omocirrenfaao Kopnyca h odpasyer co 
creKRaMM yr!ny6neHKn b Kopnyoe ni;npaBJiinecKyio KaMepy« coo6ii|eBHyx> c cro i^arrpaniaHbiM KananoM. 



Drawing(s) IMcpTCXHl: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of iavention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a imion 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 1. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing I, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 1 8 which is 
formed by the* walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the . . 
desired goals — the improvement in the quahty and the reliabihty of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cL, 4 dwgs 



Description: 

The present invention relates to the drilHng arid the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is- 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support moxmting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber conununicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander. Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding sh2q>ed-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 acconunodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 1 2 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 1 5, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3, When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
sh^ed pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 aiid a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 
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Fig. 4 
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Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 






. In and for ttw State of Taiiu 

My oomintesion oj^Iim oa>22*20(a 



OFRCIALSEAL 
MARIA A. SERNA 
NOTARY PUBLIC 



Stamp, Notary Public 
Hanis County 
Houston. TX 
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